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Abstract:  This Environmental Impact Statement (FEIS) describes the effects of implementing five alternatives
for improving forest health and reducing wildfire potential on National Forest System land in the Coconino
National Forest.  The project is adjacent to the community of Flagstaff in northern Arizona.  The preferred
alterative (Alternative A) would reduce fuels and lower wildfire potential by thinning trees and broadcast
burning, and reduce fire risk through improvements in recreation and road management.  Thinning would occur
on nearly 4,800 acres and broadcast burning would occur on 6,300 acres.  Management activities will improve
forest health, wildlife habitat, soil and watershed conditions in the area.  Alternatives C and D place diameter
limits on the size of trees to be thinned.  Alternative E treats most of the project area without the use of
mechanical equipment and treats the areas immediately adjacent to homes with a more intensive treatment.  All
alternatives treat the same acres, however, the alternatives vary by diameter limit and intensity of treatments
and use of mechanized equipment.  The major issues identified during scoping focused on the effects to old
growth, wildfire potential, effects on soil, water quality, and wildlife habitat.
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The Kachina Village Project Area is located south of
Flagstaff and continues south of the communities of
Kachina Village and Forest Highlands.  Interstate
Highway 17 and U.S. Highway 89A border the
project area on the east and west, respectively.  The
southern boundary is approximately one half mile
south of James Canyon.  Kelly Canyon, Pumphouse
Wash, James Canyon, and Mexican Pocket are
prominent features and locations within the project
boundary.  The entire project encompasses 10,417
acres: 2,377 acres of private land, 326 acres of state
land, and 7,714 acres of Forest Service land.

The Proposed Action proposes to thin approximately
4,800 acres; broadcast burn and maintenance burn
the entire project area, except for canyons and steep
slope, 6,229 acres; reduce road density; construct
several new trails; designate dispersed camping
areas and close high fire risk areas to camping.
Thinning from below results in the removal of
smaller, unhealthy trees first, then progresses until
the desired tree numbers are reached.

One clarification to the Proposed Action was to
change the description of “old tree” or “yellow
barked” trees to the new language that reads “Retain
all existing mature ponderosa pine trees or ‘yellow-
barked’ trees.”  The second clarification, due to a
computer error, was to add 50 acres of thinning in
unit 335/04 (29 acres) adjacent to private land and
in unit 3236/07 (20 acres).

A Notice of Intent to prepare an Environmental
Impact Statement (EIS) was published in the Federal
Register on March 9, 2001 (PRD 31).  Public
meetings were held in February, March, and April of
2001 to provide project area information, develop
the desired future condition, and discuss local
concerns and interests that should be addressed in
the Kachina Village Forest Health Project analysis.
Over 50 people attended the meetings.  In June
2001, a letter providing information and seeking
public comment was mailed to approximately 100
individuals and groups.  This included Federal and
state agencies, Native American groups, municipal
offices, businesses, interest groups, and individuals.
A total of twelve responses to this initial mailing
were received (PRD 93 –Proposed Action Mailing
List).  Announcements regarding the project were
printed in the Arizona Daily Sun on March 30, 2001
(PRD 53).  Various field trips were held and meetings
occurred with members of other agencies. The Notice

of Availability of the DEIS was posted in the Federal
Register on August 16, 2002. An open house and
three field trips were conducted August through
September.

Significant issues are as follows:

Issue 1:  Cutting trees greater than 16-inch
diameter would affect future old-growth in
the area, resulting in fewer acres being able
to qualify as old-growth forest structure in
the future.

Issue 2:  All project objectives could be met
with an 18-inch diameter limit and request
that a quantitative analysis be provided.

Issue 3:  The Proposed Action does not
reduce fuels sufficient to protect the
immediate wildland-urban interface.  An
“intensive treatment zone” around private
land is requested for evaluation.

Issue 4:  Thinning north of Kelly Canyon as
described in the Proposed Action goes
beyond what is needed to reduce fire risk.  A
lighter treatment of 60 to 120 basal area and
a 9-inch thinning limit (where a temporary
road is needed) is requested for evaluation.

Issue 5:  Temporary roads lead to increased
soil compaction, transport of exotic weeds,
and have long-lasting impacts on forest
structure, therefore, we request that no new
temporary roads be created even if only for
the duration of the project.

Issue 6:  Mechanized equipment and
excessive thinning will increase soil
compaction and cause disturbance to
wildlife in areas south of Kelly Canyon.  The
area south of Kelly Canyon should only be
treated with hand thinning and was
requested for evaluation.

Alternatives include the Proposed Action (Alternative
A), No-Action (Alternative B) and three other action
alternatives.  The action alternatives are differentiated
by changes in intensity of thinning prescriptions1 , the
size of the trees to be thinned, and the use of
temporary roads.  Some items are common to all
action alternatives.  These include slash treatment
and broadcast burning; thinning in Mexican spotted
owl Protected Activity Centers; thinning in a wildlife
movement corridor; changing some areas to day-use
recreation only; adjusting dispersed camping to

Summary

1 In all action alternatives, thinning from below results in the removal of smaller, unhealthy trees first, then progresses until the desired tree
numbers are reached.
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designated sites in some areas; identifying and
constructing trails and trailheads; maintaining some
roads and closing others; restoring riparian habitat
at a seep; and retaining all existing mature (old or
“yellow-barked”) trees.

The action alternatives are differentiated as follows:

Alternative A - Proposed Action cutting
some trees over 16-inch diameter at breast
height (DBH) under specific criteria only.

Alternative B - No Action.

Alternative C - Proposed Action cutting no
trees over 16-inch DBH.

Alternative D - Proposed Action cutting
some trees over 16-inch DBH under
specific criteria only and cutting no trees
over 18-inch DBH.

Alternative E - Proposed Action with
modifications based on issues of roads and
concerns for wildlife habitat posed by the
Southwest Forest Alliance.

The action alternatives are differentiated primarily
by a limit on the size of tree to be thinned, the
intensity of the treatments proposed in thinning
units, and the miles of temporary road.

The number of acres where high intensity crown fire
is reduced is 4,266 in Alternatives A, C and D and
2,328 in Alternative E.  Reducing the risk of high
intensity crown fire is important to retaining
important human and resource values such as
nearby subdivisions, the Oak Creek Watershed,
threatened species habitat, recreation opportunities,
and scenery.  Alternative B does not change
expected fire behavior.

Diameter limits affect the ability to create and
maintain grassy openings.  Alternatives A and D are
expected to achieve 5.5 percent of the project area in
grassy openings, while Alternative C is expected to
result in 3 percent, and Alternative E is expected to
result in 1 percent.  Alternative B maintains .5
percent of the area in openings.  Openings add to
biodiversity and are important to grass dependent
wildlife species.

All action alternatives continue to provide portions
of the project area in dense forest conditions, thus
maintaining habitat for species that require dense
forest.

The ability of the forest to withstand insect and
disease such as bark beetle and mistletoe is
improved on 4,266 acres in Alternatives A, C and D
and 2,328 acres in Alternative E.  Alternative B
maintains most of project area in moderate to high
risk of damage from insects and disease.

Alternatives A, C, and D improve the Vegetative
Structural Stage (VSS) distribution and Alternative E
improves VSS distribution to a lesser degree.  Under
Alternatives A, C, and D, in 50 years, VSS 5 (trees
18 inches and greater) would be 27.5 percent of the
project area and VSS 6 (old-growth trees) would be
4.5 percent.  This nearly meets the VSS 5 and 6
guidelines in the Forest Plan.  Alternative E results
in 10 percent VSS 5 and 3 percent VSS 6.
Alternative B results in 6 percent VSS 5 and 3
percent VSS 6.  All alternatives retain existing
mature ponderosa pine trees or old “yellow-barked”
trees.

The miles of temporary roads are 5.75 miles in
Alternatives A, C, and D and 2.5 miles in Alternative
E.  Alternative B has no effect from temporary roads.
All action alternatives intend to rehabilitate 17.65
miles of existing roadway by closing, scarifying, and
revegetating.  Alternative B conducts road
management according to current guidelines and
schedules.  Under Alternative E, only 2,330 acres
will be mechanically treated or a little over half of
the other action alternatives.  However, provided
that mitigation measures are followed, there will be
only minor impacts to on-site soil quality for areas
where equipment is used.

All alternatives change some areas to day-use
recreation, adjust dispersed camping to designated
sites, identify and construct trails and trailheads,
and design and maintain an appropriate open road
system.  Where these actions occur, there would be
improved wildlife habitat and watershed conditions
and a decrease in the risk of human-caused
wildfires.



Final Environmental Impact Statement for Kachina Village Forest Health Project xxv

Contents

Chapter 1 • Proposed Action . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Greater Flagstaff Forests Partnership . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

A Vision for the Future . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Proposed Action . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Decisions to Be Made . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Project Area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Purpose and Need . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Relationship to Forest Plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Project Area Existing Conditions, Desired Conditions and Needs . . . . . . . . . . . . . . . . 6

Public Involvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
Issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Issue 1:  16-Inch Diameter Limit Issues. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Issue 2:  18-Inch Diameter Limit Issue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Issue 3:  “Intensive Zone” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Issue 4:  Lighter Thinning Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Issue 5:  Road Issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Issue 6:  Mechanized Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Other Concerns Raised by the Public . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Applicable Laws and Executive Orders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Chapter 2 • Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Alternative A Development Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

Wildland-Urban Interface Areas—Background Information . . . . . . . . . . . . . . . . . . . 11
Development of Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
Items Common to All Action Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Administrative and Strategic Direction for the Project Area. . . . . . . . . . . . . . . . . . . . 12
Reducing Fire Potential – Improving Forest Ecosystem Health –
      Fuels and Vegetation Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Reducing Fire Risk – Balancing Human Influences, Fire Occurrence, Wildlife
      Habitat, and Watershed Health Through Management of Recreational
      Uses and Access . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Forest Plan Consistency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Project-Specific Mitigation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Soil and Watershed Protection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Wildlife and Sensitive Species Habitat Protection . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Yellow Pines and Other Mature Trees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
Gambel Oak. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Snags and Logs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Recreation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Visual Management – Coordination with Layout and Design
      of stands prior to marking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Routine Implementation Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Project-Specific Effectiveness Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

Implementation of NEPA Decisions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
Findings and Disclosures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
Alternatives Considered but Eliminated from Detailed Study . . . . . . . . . . . . . . . . . . . . . . . . . . 23

Bird (April NOI response – April 19, 2001) – Alternative Suggested . . . . . . . . . . . . . . 24



xxvi Final Environmental Impact Statement for Kachina Village Forest Health Project

Bird - (July 23, 2001) – Alternative Suggested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
Nowicki – Suggested Alternative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Alternatives Considered in Detail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
Proposed Action (Alternative A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

Administrative and Strategic Direction for the Project Area. . . . . . . . . . . . . . . . . . . . 28
Actions to meet objectives for Reducing Fire Potential – Improving Forest
      Ecosystem Health – Fuels and Vegetation Management . . . . . . . . . . . . . . . . . . . 32

No Action (Alternative B) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Description of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Summary of Significant Issues which developed Alternative . . . . . . . . . . . . . . . . . . . 33
Purpose and Need Evaluation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Specific Outputs and Differences Between the Proposed Action and Alternative B . . 34

Alternative C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Description of Alternative C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Summary of Significant Issues Which Developed Alternative . . . . . . . . . . . . . . . . . . 34
Specific Outputs and Differences Between the Proposed Action
      (Alternative A) and Alternative C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

Alternative D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Description of Alternative D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Administrative and Strategic Direction for the Project Area. . . . . . . . . . . . . . . . . . . . 34
Summary of Significant Issues which Developed Alternative D . . . . . . . . . . . . . . . . . 35
Specific Outputs and Differences between the Proposed Action (Alternative A)
      and Alternative D related to Issue 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Description of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Administrative and Strategic Direction for the Project Area. . . . . . . . . . . . . . . . . . . . 35
Reducing Fire Potential – Improving Forest Ecosystem Health – Fuels and
      Vegetation Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Summary of Significant Issues that developed Alternative E . . . . . . . . . . . . . . . . . . . 36
Purpose and Need Evaluation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
Specific Outputs and Differences between the Proposed Action
      (Alternative A) and Alternative E Related to Issues . . . . . . . . . . . . . . . . . . . . . . . 36

Comparison of Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
Comparison of Alternatives - Issue 1:  16-inch Diameter Limit . . . . . . . . . . . . . . . . . 43
Comparison of Alternatives - Issue 2:  18-inch Diameter Limit . . . . . . . . . . . . . . . . . 44
Comparison of Alternatives - Issue 3:  “Intensive Zone” . . . . . . . . . . . . . . . . . . . . . . 44
Comparison of Alternatives - Issue 4:  Lighter Thinning Methods . . . . . . . . . . . . . . . 44
Comparison of Alternatives - Issue 5:  Road Issues. . . . . . . . . . . . . . . . . . . . . . . . . . 45
Comparison of Alternatives - Issue 6:  Mechanized Equipment . . . . . . . . . . . . . . . . . 45

Chapter 3 • Affected Environment and Environmental Consequences . . . . . . . . . . . . 49
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

Assumptions for This Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
Analyzing Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

Aesthetics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
Affected Environment Landscape Character and Scenic Integrity . . . . . . . . . . . . . . . 51
Direct Effects of Alternative A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
Direct Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
Direct Effects of Alternative C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
Direct Effects of Alternative D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
Direct Effects of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54



Final Environmental Impact Statement for Kachina Village Forest Health Project xxvii

Indirect Effects of Alternative A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
Indirect Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
Indirect Effects of Alternative C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
Indirect Effects of Alternative D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Indirect Effects of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Cumulative Effects of Alternative A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Cumulative Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
Cumulative Effects of Alternative C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
Cumulative Effects of Alternative D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
Cumulative Effects of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

Air Quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
Affected Environment or General Air Quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
Direct Effects of Alternative A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
Direct Effects of Alternative C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58
Direct Effects of Alternative D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58
Direct Effects of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
Indirect Effects of Alternative A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
Indirect Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
Indirect Effects of Alternative C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
Indirect Effects of Alternative D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
Indirect Effects of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
Cumulative Effects of Alternative A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
Cumulative Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
Cumulative Effects of Alternative C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
Cumulative Effects of Alternative D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
Cumulative Effects of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

Fire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
Affected Environment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
Direct Effects of Alternative A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
Direct Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
Direct Effects of Alternative C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
Direct Effects of Alternative D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
Direct Effects of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
Indirect Effects of Alternative A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
Indirect Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
Indirect Effects of Alternative C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
Indirect Effects of Alternative D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
Indirect Effects of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
Cumulative Effects of Alternative A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
Cumulative Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
Cumulative Effects of Alternative C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
Cumulative Effects of Alternative D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
Cumulative Effects of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66

Vegetation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
Affected Environment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
Direct Effects of Alternative A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
Direct Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
Direct Effects of Alternatives C and D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
Direct Effects of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
Indirect Effects of Alternative A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
Indirect Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
Indirect Effects of Alternatives C and D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
Indirect Effects of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
Cumulative Effects of Alternative A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71



xxviii Final Environmental Impact Statement for Kachina Village Forest Health Project

Cumulative Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
Cumulative Effects of Alternatives C and D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
Cumulative Effects of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

Soil and Water Quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
Affected Environment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
Direct Effects of Alternative A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
Direct Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
Direct Effects of Alternative C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
Direct Effects of Alternative D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
Direct Effects of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
Indirect Effects of Alternative A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
Indirect Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78
Indirect Effects of Alternative C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78
Indirect Effects of Alternative D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78
Indirect Effects of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79
Cumulative Effects of Alternatives A, C and D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79
Cumulative Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
Cumulative Effects of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80

Recreation Setting and Opportunity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
Affected Environment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
Direct Effects of Alternatives A, C, D, and E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
Direct Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82
Indirect Effects of Alternatives A, C, D, and E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82
Indirect Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
Cumulative Effects of Alternatives A, C, D, and E . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
Cumulative Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

Wildlife Habitat - General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84
Coconino Forest Plan Direction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84
Vegetative Structural Stages and Canopy Cover . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
Forest Fragmentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
Effects of Snag and Log Creation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

Old-growth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
Affected Environment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
Direct Effects of Alternatives A, C and D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90
Direct Effects of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
Indirect Effects of Alternatives A, C, and D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
Indirect Effects of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
Indirect Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
Cumulative Effects of Alternatives A, C and D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
Cumulative Effects of Alternative E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
Cumulative Effects of Alternative B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

Threatened, Endangered, and Sensitive Species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95
Bald Eagle, Haliaeetus leucocephalus (Threatened) . . . . . . . . . . . . . . . . . . . . . . . . . . 96
Mexican Spotted Owl, Strix occidentalis lucida (Threatened) . . . . . . . . . . . . . . . . . . . 97
Fishes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
Navajo Mountain Mexican Vole, Microtus mexicanus Navaho (Sensitive) . . . . . . . . . 100
American Peregrine Falcon, Falco peregrinus anatum (Sensitive) . . . . . . . . . . . . . . . 101
Northern Goshawk, Accipiter gentilis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
Sensitive Native Plant Species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
Invertebrates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109
Invasive and Noxious Weeds. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110



Final Environmental Impact Statement for Kachina Village Forest Health Project xxix

Management Indicator Species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110
Affected Environment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110
Forestwide Habitat Trends for Habitat Types Associated with Affected
        Management Indicator Species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
Summary of Direct Effects for All Species for Alternatives A, B, C, D, and E . . . . . . 114
Indirect Effects for All MIS Species for Alternatives A, B, C, D,
      and E (Habitat Quality Index) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114
Cumulative Effects for All MIS Species for Alternatives A, B, C, D, and E . . . . . . . . 119

Migratory Birds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
Affected Environment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
Direct Effects of Alternatives A, B, C, D, and E . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
Indirect Effects of Alternatives A, B, C, D, and E . . . . . . . . . . . . . . . . . . . . . . . . . . 121
Cumulative Effects of Alternatives A, B, C, D, and E . . . . . . . . . . . . . . . . . . . . . . . 122

Cultural Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122
Affected Environment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122
Direct Effects of Alternatives A, B, C, D, and E . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122
Indirect Effects of Alternatives A, B, C, D, and E . . . . . . . . . . . . . . . . . . . . . . . . . . 122
Cumulative Effects of Alternatives A, B, C, D, and E . . . . . . . . . . . . . . . . . . . . . . . 123

Economics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123
Direct and Indirect Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123
Cumulative Effects. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124

Environmental Justice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124

4 • List of Preparers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127

5 • List of Agencies, Organizations, and Persons
to Whom Copies of the DEIS are Sent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129

6 • Literature Cited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

Appendix A • Scoping Comment Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
Scoping Comment Summary Final November 2001 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137

Preliminary Issues Raised by Public . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
Non-Issues Comments and Questions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143

Significant and Non-Significant Issues Final December 2001 . . . . . . . . . . . . . . . . . . . . . . . . 158
Rationale for Non-Significance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158
Significant Issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159
Non-Significant Issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

Alternative Document including Alternatives Suggested by the Public Final
December 6, 2001 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169

Alternatives Considered but Eliminated from Detailed Study . . . . . . . . . . . . . . . . . 169
Alternatives To Be Studied in Detail in the EIS . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172

Appendix B • Research Proposals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175
Evaluating Ponderosa Pine Forest Restoration Effects On Mule Deer—A Research
      and Monitoring Proposal - Emphasizing the Kachina Village Forest Health
      Restoration Project - Mormon Lake Ranger District, Coconino National Forest . . . . . . . . 175



xxx Final Environmental Impact Statement for Kachina Village Forest Health Project

Evaluating Ponderosa Pine Forest Restoration Effects on Forest Songbirds - A Monitoring
      Proposal  - Emphasizing the Kachina Village Forest Health Restoration Project -
      Mormon Lake Ranger District, Coconino National Forest . . . . . . . . . . . . . . . . . . . . . . . . . 183

The Tassel-Eared Squirrel as an Indicator Species for Evaluating Ponderosa Pine Forest
      Restoration Effects on Wildlife . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192

Appendix C • Maps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205

Appendix D • Visual Simulation Report . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209

Appendix E • Key Standards and Guidelines, Coconino
National Forest Land Management Plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217

Appendix F • Landscape Character . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219

Appendix G • Roads Analysis Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221

Appendix H • Response to Comments DEIS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301

List of Tables
1. Comparison of Action Alternatives Based on Key Differences . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
2. Comparison of Cost Per Thousand Cubic Feet (CCF), Number of Trees Removed Greater

than 16-inches dbh, and Estimated Value for All Action Alternatives. . . . . . . . . . . . . . . . . . . . . . 43
3. Economic Improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
4. Miles of Temporary Roads, Road Maintenance, and Rehabilitation. . . . . . . . . . . . . . . . . . . . . . . 45
5. Comparison of Alternatives Based on Improving Conditions Stated in the Purpose and Need. . . . 46
6. Projects Considered in Cumulative Effects Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
7. Slash Generated for Alternative A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58
8. Slash Generated for Alternative E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
9. Fuels Management Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
10. The Present Age Class Distribution and Density, by Number of Acres and

Percent of Project Area, for Ponderosa Pine (Pinus ponderosa). . . . . . . . . . . . . . . . . . . . . . . . . . . 67
11. Growth for Seven Selected Stands.  (Growth was modeled by Forest Vegetation

Simulator (FVS) for a period of 49 years based on five alternative treatment regimes.) . . . . . . . . 68
12.  Composite Stand Hazard Rating Value. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
13. Total Acres within the Oak Creek 5th Code, Fry and Pumphouse 6th Code, and the

Percent of the Analysis Area within the watersheds. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
14. Summary of the Water Quality Status of Stream Courses Affected by the Kachina

Village Project Area. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
15. Thinning Treatment Acres for Alternative A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
16. Comparison of the Miles or Equivalent Acres of Temporary Road, Road



Final Environmental Impact Statement for Kachina Village Forest Health Project xxxi

Maintenance, and Rehabilitated Roads for Each Alternative. . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
17. Thinning treatment acres for Alternative E1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
18. Percent Vegetative Structural Stage (VSS) Immediately Following Treatment

for Each Alternative. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
19. Percent Vegetative Structural Stage (VSS) at Year 20 for Each Alternative. . . . . . . . . . . . . . . . . . 86
20. Percent Vegetative Structural Stage (VSS) at Year 50 for Each Alternative. . . . . . . . . . . . . . . . . . 87
21. Threatened, Endangered or Sensitive Species Potentially Affected by Activities . . . . . . . . . . . . . . 95
22. Existing VSS Class Percentages of Total Project Area Acreage, Anticipated Post-treatment

VSS for All Action Alternatives, and General Desired VSS Condition outside the PFA.. . . . . . . . 104
23. Existing VSS Class Percentages of Total Project Area Acreage, Anticipated Post-treatment

VSS for All Action Alternatives, and General Desired VSS Condition within the PFA. . . . . . . . . 104
24. Canopy Cover Distribution Outside of the Northern Goshawk PFA. . . . . . . . . . . . . . . . . . . . . . 105
25. Canopy Cover Distribution Within the Northern Goshawk PFA. . . . . . . . . . . . . . . . . . . . . . . . . 106
26. Sites within the Northern Goshawk PFA Showing Future Conditions in 20 Years and 50

Years Post-treatment for All Action Alternatives compared to Alternative B, No Action,
Kachina Village Forest Health Project, Coconino National Forest, Arizona. . . . . . . . . . . . . . . . . 106

27. Listing of Priority Migratory Bird Species, by Habitat Type, (Latta et al. 1999) That Are
or Have the Potential to be Found within the Kachina Village Forest Health Project Area. . . . . . 120

28. Special Factors for Mixed Conifer Priority Species (Latta et al. 1999). . . . . . . . . . . . . . . . . . . . . 120
29. Special Factors for Ponderosa Pine and Ponderosa Pine-Gambel Oak Priority

Species (Latta et al. 1999). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
30. Special Factors for High Elevation Grassland Priority Species (Latta et al. 1999). . . . . . . . . . . . 121
31. Special Factors for High Elevation Riparian Priority Species (Latta et al. 1999). . . . . . . . . . . . . 121
32. Comparison of Cost Per Thousand Cubic Feet (CCF), Number of Trees Removed

Greater than 16 inches dbh, and Estimated Value for All Action Alternatives. . . . . . . . . . . . . . 123
33. Estimated Present Net Value of Each Project and Alternative . . . . . . . . . . . . . . . . . . . . . . . . . . 123

List of Figures
1. The Kachina Village Forest Health Project Area, Coconino National Forest, Arizona. . . . . . . . . . . . 4
2. Fuels Treatment Alternatives A, C, D and E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
3. Thinning Treatments Common to All Action Alternatives A, C, D and E . . . . . . . . . . . . . . . . . . . 15
4. Management of Recreational Uses Alternatives A, C, D, and E . . . . . . . . . . . . . . . . . . . . . . . . . . 17
5. Open Forest Roads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
6. Visual simulation of a basal area of 40 feet2, representing very good conditions for the

abundance of understory vegetation (grasses, forbs and wildflowers), excellent conditions
for the suppression of wildfire, and a very low potential for crown fire. Alternatives A, C, and
D will result in 30 percent of the project area in a basal area of 40 to 50 feet2. Alternative E
manages for this condition within the intensive zone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

7. Visual simulation of a basal area of 60 feet2, representing good conditions for the abundance
of understory vegetation, good conditions for suppression of wildfire, and low to moderate
potential for crown fire. All action alternatives will result in some areas (approximately
10 percent) managed in this condition. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

8. Visual simulation of a basal area of 80 feet2, representing poor conditions for understory
development, good conditions for suppression of wildfire, and moderate to high potential
for crown fire. Alternative E within areas thinned emphasizes this condition in areas north
of Kelly Canyon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

9. Visual simulation of a basal area of 100 feet2, representing the absence of understory
vegetation, poor wildlife cover values, moderate to poor conditions for the suppression
of wildfire, and high potential for crown fire. All action alternatives will result in 10 percent
of the treated area in this basal area. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

10. A visual simulation of a basal area of 120 feet2, representing the absence of understory
vegetation, moderate to good wildlife cover values, moderate to poor conditions for the



xxxii Final Environmental Impact Statement for Kachina Village Forest Health Project

suppression of wildfire, and high potential for crown fire. Alternatives A, C, and D will
manage for this stand density within Mexican spotted owl (MSO) areas. Alternative E will
manage for this condition on 46 percent of the area. The 9-inch thinning limit will manage
for basal areas of approximately 100-200 feet2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

11. A visual simulation of a basal area of 200 feet2, representing the absence of understory
vegetation, good to excellent wildlife cover values, high potential for wildfire, and extreme
potential for crown fire. All action alternatives maintain dense stand conditions within the
canyons. Alternatives A, C, and D maintain small patches of this condition south of Kelly
Canyon for wildlife cover. Alternative E, in areas with a 9-inch thinning limit, would result
in this condition on some sites. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

12.  Overview of Treatment Intensities for Alternatives A, C, and D. . . . . . . . . . . . . . . . . . . . . . . . . . 38
13.  Overview of Treatment Intensities for Alternative E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
14.  Existing conditions just south of Kachina Village with Interstate 17 in the lower,

left-hand corner. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
15.  Alternative A, following thinning as proposed for fire potential reduction and forest

health improvement north of Kelly Canyon and the lower 89A corridor (variable thinning
40-120 BA with creation of openings 10 percent). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

16. Alternative E, following thinning as proposed for intensive zone adjacent to private land
(variable thinning 40-50 BA) and fire potential reduction and forest health improvement
north of Kelly Canyon and the lower 89A corridor (variable thinning 60-120 BA).  , . . . . . . . . . . 40

17. Existing condition, location 345/01, immediately south of Kachina Village. Interstate
17 is shown in the bottom of the picture. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

18. Alternative E, location 345/01 following thinning as proposed for intensive zone adjacent
to private land (variable thinning 40-50 BA). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

19. Alternative A, location 345/01 following thinning as proposed for improving old-tree
longevity and Gambel oak habitat (variable thinning around old trees and Gambel oak
with 10 percent openings created). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

20. Existing conditions in the Mexican Pocket area, site 345/17.  Pumphouse Canyon is
visible as the gray area on the right side and Highway 89 is visible as the straight white
line on the left-hand side (left photo). The picture on the left displays a high oblique; the
picture on the right is a low oblique. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

21. Alternative A, following thinning as proposed for fire potential reduction, forest health
improvement and wildlife cover management, south of Kelly Canyon (variable thinning
40-100 BA with 25 percent cover patches maintained with the creation of openings 10
percent). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

22. Alternative E, following thinning as proposed for reducing disturbance to soils and
wildlife, south of Kelly Canyon, including the Mexican Pocket area (9-inch thinning limit;
treatments completed with hand thinning methods only. No use of heavy equipment). . . . . . . . . 42

23. Canopy Closure Immediately Following Treatment for Each Alternative. . . . . . . . . . . . . . . . . . . . 85
24. Canopy Closure at Year 20 for Each Alternative. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
25. Canopy Closure at Year 50 for Each Alternative. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
26. Old-Growth Allocations within the Project Area Alternatives A, B, C, D and E. . . . . . . . . . . . . . . 91
27. Old-Growth Allocations Within and Adjacent to the Project Area Alternatives

A, B, C, D and E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94
28. Results of Habitat Capability Modeling for Abert Squirrel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114
29. Results of Habitat Capability Modeling for Elk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115
30. Results of Habitat Capability Modeling for Hairy Woodpecker . . . . . . . . . . . . . . . . . . . . . . . . . . 116
31. Results of Habitat Capability Modeling for Northern Goshawk . . . . . . . . . . . . . . . . . . . . . . . . . 117
32. Results of Habitat Capability Modeling for Mule Deer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117
33. Results of Habitat Capability Modeling for Pygmy Nuthatch . . . . . . . . . . . . . . . . . . . . . . . . . . . 118
34. Results of Habitat Capability Modeling for Turkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119


